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MONITORING OF EUREKA SPORTSMEN'S CLUB LAKE, 1993 
by David L. Hullinger 
INTRODUCTION 
The Illinois State Water Survey was asked to monitor the Eureka 
Sportsmen's Club Lake during 1993 by the club membership. This is the 
fourth year in a row for lake monitoring. 
Previous years of monitoring showed that the hot and somewhat dry 
summer of 1990 had depleted oxygen conditions in the lake prior to 
installation of the destratifier. After its installation, the dissolved 
oxygen (DO) content of the lake returned to an acceptable level 
throughout the lake. Duckweed and blue-green algae were still problems 
during the summer months, however. 
Due to very hot summer days and below-average rainfall during 1991, 
the DO content of the lake dropped to dangerously low values, even 
though the destratifier was working at full capacity. Club members 
added ten-pound applications of potassium permanganate (KMnO4) to the 
lake on eight occasions to meet the large demand for oxygen from the 
bottom sediments, as well as to prevent a fish kill. Blue-green algae 
and duckweed were also problems. 
The year 1992 proved to be ideal. Rainfall was adequate, and the 
summer months were cool enough that duckweed and blue-green algae did 
not flourish as in past years. At no time did the DO levels become 
depressed enough throughout the lake to stress the gamefish population. 
Decomposition of organic matter in the bottom sediments did not deplete 
1 
the DO in the bottom waters. The destratifier also functioned very 
well, which could be assessed by temperature data. 
A horizontal flow mixing device, made from an outboard lower unit 
and an electric motor, was installed in August near the point of dog-leg 
bay. This device actually kept the water moving enough to keep the 
point clear of duckweed and blue-green algae. Spring applications of 
Aquashade were credited with keeping algae from proliferating early in 
the season. 
What would 1993 bring? Would conditions in the lake be as good as 
during 1992? 
METHODS 
As with the monitoring program of 1992, during 1993 four monitoring 
stations were established: 1) in the main body of the lake about 80 
feet east of the destratifier at a water depth of 16 feet, 2) in dog-leg 
bay about 50 feet out from the foot bridge, 3) about 100 feet east of 
the large bridge in the main bay, and 4) in the middle of the lagoon 
area near the boat shed. A member of the Eureka Sportsmen's Club Fish 
and Lake Committee accompanied Water Survey personnel during most 
monitoring sessions. 
Measurements of DO and temperature were made using a YSI Model 59 
DO meter connected to a 40-foot cord with sensing probe. Measurements 
were taken at the surface and at one-foot intervals to the bottom of the 
lake. Secchi disc readings were taken at the deep station. The lake 
level at the spillway overflow culvert was also recorded. 
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Water Survey personnel made at least 32 trips to monitor the lake 
during 1993. Monitoring at two-week intervals began on April 16 and 
ended the last week of June. From then until September 23, monitoring 
occurred from one to three times a week. From September 23 until 
November 8, monitoring was completed twice a month. The startup of the 
paddlewheel brush aerator on September 4 and cooler water temperatures 
thereafter greatly helped to alleviate the low DO conditions that 
require more frequent monitoring. Applications of KMnO4 had been 
necessary to elevate the DO and to prevent a fish kill between June 25 
and August 30, but were no longer needed. 
On July 26, the DO meter did not function properly, and monitoring 
was repeated the next day. On August 16, personnel found that rain the 
previous evening had elevated the lake level so high that the boat would 
not fit under the bridge. Consequently, monitoring was postponed until 
August 20. 
RESULTS AND DISCUSSION 
Algae 
In the hope of repeating the good year experienced in 1992 with 
respect to lower amounts of blue-green algae, four gallons of Aquashade 
were applied to the lake on March 6. As above-normal spring rains 
diluted the first application of Aquashade, four additional gallons were 
added to the lake at the destratifier on April 30. 
By June 25, frequent rains had flushed the Aquashade out of the 
lake. The presence of blue-green algae became very noticeable throughout 
the lake, with the highest populations in the lagoon and dog-leg bay 
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areas. Most of these algae were suspended in the top 2 to 3 feet of 
water and had the appearance of "cut grass," which is characteristic of 
the blue-green algae Aphanazomona flos-aqua. The presence of 
Aphanazomona flos-aqua was quite noticeable in the entire lake during 
the remainder of the monitoring period, even through November 8. 
Even though high numbers of Aphanazomona flos-aqua and other blue-
green algae were present throughout the lake during the monitoring 
season, no nuisance algal scums, blooms, or odors were noticed except on 
a few days around August 23. This is likely because enough water was 
flowing through the lake and out the overflow spillway during the entire 
summer season to flush nuisance algae out of the lake. The use of the 
paddlewheel brush aerator, the destratifier, and the horizontal mixing 
device also kept the water in motion enough to discourage these nuisance 
formations. 
Duckweed and Watermeal 
Duckweed and watermeal populations grew to the point of being 
aesthetically displeasing during much of summer 1993. Watermeal is 
similar to duckweed but much smaller. As early as the last week of May, 
both types of plants had appeared along some of the shorelines of the 
lake. The inlet to the lagoon just west of the adjoining fenceline was 
also full of duckweed and watermeal. Club members were concerned that 
duckweed could easily move from the lagoon area into the main body of 
the lake. 
By mid-June, duckweed populations were thicker around lake 
shorelines. Populations were also quite high in the lagoon and dog-leg 
bay areas, even though the lake waters were fairly free of blue-green 
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algae. Some green color remained from the last application of 
Aquashade, which demonstrates that Aquashade does not diminish the 
growth of duckweed but probably has slowed the growth of blue-green 
algae. 
During the latter portion of June through early August, excessive 
duckweed and watermeal in the lagoon, dog-leg bay, main bay, and 
southern shoreline between the dam and swimming area prompted club 
members to devise a way to remove these growths. On August 8 and 9, club 
members attached a diesel trash pump to a 4-inch suction line and 
specially fabricated intake collection device to remove approximately 70 
percent of the duckweed from the lake surface. With the collection 
device located just under the water surface near the point of the dog­
leg bay, suction was sufficient so that duckweed from all portions of 
the lake, except the lagoon, was drawn into the intake, collected, and 
discharged on land for final disposal. 
Duckweed is an extremely fast-growing plant capable of doubling its 
weight in less than 18 hours. Consequently, by August 13, the lake was 
already 40 percent covered by duckweed again. On the evening of August 
15, a 3- to 5-inch rain over the watershed resulted in the lake level 
being raised 29 inches above the spillway culvert by the following 
morning. As a result of the tremendous amount of water entering the 
lake from both the overflow from the "Little Lake" and from the upstream 
creek draining Woods Tree Farm Lake and adjacent farmland, most of the 
duckweed and algae were again flushed out of the lake. A very loud roar 
was audible from the torrent of water coming from the spillway overflow 
just below the main dam. 
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By August 20, duckweed populations again approached 40 percent over 
the lake surface, especially in the lagoon, dog-leg bay, and along 
western shorelines. On August 30, heavy duckweed populations were 
present in more than 50 percent of the lake, including the lagoon, dog­
leg bay, most of main bay, and the western area of lake between the 
swimming area, island, and overflow culvert. 
On September 4, the newly installed paddlewheel brush aerator was 
turned on in the main bay area near the boat shed. By September 10, 
large populations of duckweed appeared to have left the dog-leg bay and 
other areas east of the swimming area. The brush aerator was 
circulating duckweed in the main bay. The lagoon contained the only 
other significant amount of duckweed. 
Heavy rains September 12-14 caused the lake to raise to its highest 
level for the year: 36 inches above the overflow spillway culvert. All 
the water entering the lake from the overflow from the Little Lake as 
well as from Wood's Tree Farm Lake overflow and other farmland drainage 
again forced water containing duckweed and algae upon many of the 
shoreline banks, through the overflow spillway culvert, and out the 
emergency relief pathway at the dam. Much unwanted duckweed was again 
flushed from the lake system. Moderate amounts of duckweed remained in 
the lagoon, the main bay, and the point of dog-leg bay on September 17. 
From September 23 through the end of the monitoring period on November 
8, duckweed populations of concern were only found in the lagoon as well 
as in the the main bay areas where they were being circulated by the 
paddlewheel brush aerator. 
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Rainfall 
Although rainfall amounts were not measured during 1993 at Eureka 
Sportsmen's Club Lake, the Great Flood of 1993 had an impact on the 
watershed of the Eureka Sportsmen's Club. 
Heavy rains on August 15 and 16, September 2 and 5, and September 
12-14 raised the lake level much higher than during normal years. 
Appendix A shows the lake levels in inches of water above or below the 
spillway overflow culvert for times when Water Survey personnel made 
observations on the lake. At no time during the monitoring was the lake 
level actually observed to fall below the overflow culvert. This is the 
first time in the last four years that the lake has remained this full 
throughout the entire monitoring period. 
Secchi Disc Readings 
Secchi disc readings are given in Appendix B. Although many 
readings above 24 inches were noted, many of the lower Secchi disc 
readings were greatly influenced by frequent rains that brought large 
quantities of turbid water containing much sediment into the lake. 
Higher turbidity on so many occasions may actually have prevented 
sunlight from penetrating very deeply into the water. This kept the DO 
levels low by preventing algae from photosynthesizing more oxygen into 
the upper 2 to 3 feet of water. 
Dissolved Oxygen 
The most serious problem encountered throughout most of the 
monitoring period was low DO concentrations. Low concentrations from 
June 25 through September 4 were due primarily to a much higher demand 
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for DO by bottom sediments than could be supplied through natural 
aeration, photosynthesis, and downward vertical mixing of surface 
aerated water from the destratifier. 
In order to avoid fish kills as well as to avoid placing too much 
stress on the fish population, DO concentrations of 4 milligrams per 
liter (mg/L) should be maintained. 
Figure 1 shows changes in DO for each monitoring date for surface, 
mid-depth, and bottom waters (0, 8, and 16 feet deep, respectively) at 
the deepest monitoring station, which was nearest the destratifier. 
Appendix C shows DO concentrations at the deep station, and Appendix D 
shows both air and water temperatures at the deep station. On the 
first monitoring date, April 14, the destratifier was running and the DO 
values at the surface and at a mid-depth of 8 feet were both 11.2 mg/L, 
while the DO on the lake bottom was 9.6 mg/L. With the water 
temperature at 10°C and the DO values being adequately high (9.6 to 11.2 
mg/L), the destratifier was turned off until the next monitoring on 
April 30. On that day, conditions at the deep station showed extremely 
high photosynthetic DO values at the surface, mid-range DO values at the 
mid-depth, and almost no DO at the bottom. Within 24 hours of the 
destratifier running again, the DO values in the lake had recovered to 
very acceptable levels. 
The horizontal flow mixing device located under the bridge in the 
dog-leg bay started running on May 4. This time it was mounted to push 
water outward toward the swimming area. The mixer was operating until 
the second week of August. It was concluded that the unit functioned 
better when pushing water back into the point, since no duckweed grew in 
the point due to the constant motion of the water. 
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Figure 1. Temperal variations in DO at deep station, 1993. 
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The DO levels throughout the lake remained acceptable until June 25 
when the water temperature jumped five degrees to 25°C. Corresponding 
high densities of duckweed were also occurring. DO levels dropped from 
previous levels of 10 mg/L for surface, 5 mg/L at mid-depth, and 4 mg/L 
on the bottom to new low levels of 2 mg/L throughout the vertical 16-
foot water column at the deep station. Ten pounds of KMnO4 was added to 
the lake water to meet the demand for oxygen by bottom sediments. 
On June 26, the DO concentration had increased at the surface to 4 
mg/L, but had fallen to 1.4 mg/L at mid-depth and 1.2 mg/L on the bottom 
so another ten pounds of KMnO4 was added. By July 2, DO values 
throughout the vertical water column were once again 2 mg/L, and another 
application of KMnO4 was made. Applications were also required on July 
6 and 9. 
By July 19, the DO values had dropped to dangerously low levels: 2 
mg/L at the top and 1 mg/L at mid-depth and on the bottom, respectively. 
Double applications of KMnO4 were required that day and again on July 
22, when DO values were at 2 mg/L throughout the vertical water column. 
Ten-pound applications of KMnO4 were made on July 26 and 27. Appendix E 
shows all KMnO4 applications. With DO values of 1.5 to 2.6 mg/L on 
August 2, KMnO4 applications were requested that day and again on August 
4. By August 5, the demand for oxygen was so high that DO values 
throughout the vertical column were depressed to all-time lows: 0.6 to 
0.8 mg/L. Double applications of KMnO4 were requested on August 5-9. 
Again on August 10 and 13, ten-pound applications of KMnO4 were made. 
Within a week after the big rain of August 15, which raised the 
lake level 29 inches above the spillway, bringing in fresh water and 
flushing much water through the lake, the DO values on August 23 
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remained at 1.5 to 1.6 mg/L throughout the vertical column. Ten-pound 
applications of KMnO4 were made on August 23-25. By August 27, DO 
values were depressed to 0.1 to 0.2 mg/L at the bottom and mid-depth, 
and 3.0 mg/L at the surface. A double application of KMnO4 was made on 
August 27. On August 30 the DO levels were 0.5 mg/L on the bottom, 0.8 
mg/L at mid-depth, and 3.1 mg/L at the surface, so another ten-pound 
application of KMnO4 was made. 
Out of desperation, club members resorted to several methods for 
adding potassium permanganate. 1) Granular KMnO4 was sprinkled on the 
water surface in a large area of the lake from a boat. 2) Granules were 
also poured in slowly above the destratifier so it could spread the 
granules throughout the lake. 3) Granules were placed in a plastic 
bucket full of holes, which was dragged by boat throughout much of the 
lake. 4) KMnO4 granules were dissolved in warm or ambient temperature 
water, and the solution was poured in the lake just above the 
destratifier for distribution throughout the lake. No one method proved 
to be superior. 
Appendix E shows how all applications were made. In a long and 
concentrated effort to keep from losing the fish population in the lake, 
a total of 300 pounds of KMnO4 was added to the lake on 24 separate 
occasions. 
On September 4, the club's new paddlewheel brush aerator was turned 
on in the main bay just out from the boat shed. The floating aerator's 
overall dimensions were 7 feet, 8 inches by 11 feet, and its 36-inch 
diameter paddlewheel was 6 feet long. The paddlewheel, powered by a 5 
horsepower 230-volt electric motor, turns at 80 RPMs and has four rows 
of 12 paddles per row. The paddles aerate by brushing through the water 
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to a depth of only 3 to 4 inches. The unit circulates water throughout 
the entire main bay area. 
By September 7, the water temperature had dropped to 20°C from 26°C 
on August 30. With the brush aerator running, the DO concentrations had 
recovered to 4.3 mg/L at the surface, 3.3 mg/L at mid-depth, and 3.5 
mg/L at the bottom of the deepest station near the destratifier. In the 
main bay, DO concentrations averaged 5.1 mg/L for the entire 7-foot 
depth. By September 10, the water temperature was still 20°C and the 
dissolved oxygen levels were rising at the deep station to 5.6 mg/L at 
the surface, 5.4 mg/1 at the mid-depth, and 5.6 mg/1 at the bottom. The 
main bay had average DO concentrations of 6.6 mg/L. 
The paddlewheel brush aerator was turned off on September 11, just 
before the biggest rains of the season on September 12-14, which caused 
the lake level to rise 36 inches above the spillway overflow culvert. 
Much flushing occurred at this time. Monitoring on September 17 showed 
water temperatures to be 18°C, and the DO levels dropped to 1.6 mg/L at 
the surface, 1.3 mg/L at the mid-depth, and 1.5 mg/L in the bottom water 
at the deep station. The paddlewheel brush aerator was turned back on. 
By September 23, the water temperature remained around 18°C, and the DO 
concentrations recovered to 8 mg/L at the surface, 5 mg/L at the mid-
depth, and 3.8 mg/L in the bottom water at the deep station. 
On October 7, the water temperature dropped to 15°C, and the DO 
levels increased to 8.5 mg/L at the surface, 7.8 mg/L at the mid-depth, 
and 7.5 mg/L at the bottom of the deepest station. By October 25, the 
water temperature had fallen to 13.6°C at the surface and 12.3°C at the 
mid-depth and bottom, while the DO levels kept increasing to 17.6 mg/L 
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at the surface, 10.8 mg/L at the mid-depth, and 10.2 mg/L at the bottom 
of the destratifier station. 
With both the paddlewheel brush aerator and the destratifier still 
running, the water temperature for most of the deep station fell to 
5.7°C on November 8, while the DO values generally held steady at 13.7 
mg/1 at the surface and 12 mg/1 at the mid-depth and bottom, 
respectively. 
Fortunately, during this very troublesome summer, there were no 
fish kills despite extremely low DO conditions in the lake for a large 
part of the summer. No fish were observed gasping for air at the 
surface at any time. Appendix F gives the DO concetrations at the 
surface and bottom depths of the main bay, dog-leg bay, and lagoon 
monitoring stations from April 16, 1993 through November 8, 1993. 
Water Temperatures 
When water temperatures at the deep station (Appendix D) are 
compared to DO concentrations at the deep station (Appendix C), it can 
be noted that the times when the DO dropped below 4 mg/L also 
corresponded to times when the water temperatures were considerably 
above 20°C. 
SUMMARY 
Many conditions were ideal during the 1993 summer season: 
■ The summer was mild and hot. 
■ Lake levels were never below spillway height. 
■ There was much water flow throughout the lake. 
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■ Heavy rains flushed the lake system at least three times. 
■ There was adequate operation of the destratifier in the deepest 
part of the lake. 
And yet the huge demand for DO by bottom sediments caused the lake's 
most severe loss of DO in the last four years. Potassium permanganate 
(KMnO4) had to be applied on 24 occasions just to sustain the fish 
population, which was undoubtedly under considerable stress. The club's 
purchase of a paddlewheel brush aerator in late August should prove to 
be very important in maintaining the quality of the lake water in the 
future. This device may prevent low levels of oxygen in the future that 
were experienced during 1993. Fish kills were prevented again in 1993 
by frequent applications of KMnO4 and the installation of the brush 
aerator. 
Another major problem was the overabundant growth of duckweed and 
watermeal. Even with so much flushing of the lake, duckweed populations 
were in nuisance proportions during much of the summer. Although club 
members harvested most duckweed from the lake on August 8 and 9, it 
returned again a few days later. The paddlewheel brush aerator may 
cause enough water motion in major portions of the lake to discourage 
duckweed from flourishing, however. Blue-green algal scums, blooms, and 
odors were not a problem during 1993. 
RECOMMENDATIONS 
Recommendations for 1994 follow: 
■ Apply Aquashade to the lake in late spring when rains do not appear 
in the weather forecast. 
■ Continue using the destratifier at the deepest point in the lake. 
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■ Reinstall the horizontal mixer on floats in the dog-leg bay and 
direct the current toward the point. 
■ Reinstall the paddlewheel brush aerator in the main bay off the 
levee, as was done in late 1993. Operate the aerator as needed. 
■ Remove as much algal scum and duckweed as possible. Treat lake 
waters as needed. 
■ Install barrier floats along the old fenceline across the lagoon 
and at the bridge to prevent duckweed from entering the lake from 
upstream. 
■ Remove as many leaves as possible from the lake. 
■ Monitor the temperature and DO profile on the lake twice a month 
from April through October 1994. 
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Appendix A. Lake Levels, 1993 
Date Inches above or below spillway culvert 
4-16-93 + 5.0 
4-30-93 + 0.2 
5-01-93 + 0.2 
5-14-93 0.0 
5-28-93 + 0.1 (trickle) 
6-11-93 + 0.2 
6-25-93 0.0 
6-26-93 0.0 
6-28-93 + 0.5 
7-02-93 + 0.8 
7-06-93 + 0.8 
7-09-93 + 0.4 
7-19-93 + 1.5 
7-22-93 + 0.1 
7-26-93 + 1.0 
7-27-93 + 0.5 
8-02-93 + 0.1 
8-05-93 + 0.1 
8-09-93 0.0 
8-13-93 + 0.5 
8-16-93 + 29.0 
8-20-93 + 0.5 
8-23-93 + 0.3 
8-27-93 + 0.5 
8-30-93 + 0.2 
9-07-93 + 1.5 
9-10-93 + 0.2 
9-14-93 + 36.0 
9-17-93 + 1.0 
9-23-93 + 0.1 
10-07-93 + 0.1 
10-25-93 + 0.2 
11-08-93 + 0.1 
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Appendix B. Secchi Disc Readings, 1993 
Date Secchi disc readings (inches) 
4-16-93 13 
4-30-93 24 
5-01-93 19 
5-14-93 50 
5-28-93 39 
6-11-93 24 
6-25-93 22 
6-26-93 26 
6-28-93 21 
7-02-93 18 
7-06-93 17 
7-09-93 21 
7-19-93 27 
7-22-93 23 
7-26-93 16 
7-27-93 20 
8-02-93 27 
8-05-93 44 
8-09-93 34 
8-13-93 33 
8-20-93 25 
8-23-93 41 
8-27-93 45 
8-30-93 31 
9-07-93 16 
9-10-93 23 
9-17-93 21 
9-23-93 21 
10-07-93 30 
10-25-93 15 
11-08-93 19 
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Appendix C. Air Temperature and Levels of Dissolved Oxygen (DO) at 
Deep Station, 1993 
Date Air Temp Surface DO Mid-Depth DO Bottom DO 
(°C) (mg/L) (mg/L) (mg/L) 
4/16/93 6.0 11.2 11.2 9.6 
4/30/93 17.0 18.0 4.5 0.3 
5/01/93 16.0 15.2 9.8 7.5 
5/14/93 31.0 6.9 5.0 4.9 
5/28/93 24.0 7.3 6.7 6.4 
6/11/93 24.5 10.4 5.3 3.4 
6/25/93 22.5 2.4 2.3 1.9 
6/26/93 32.0 4.3 1.4 1.2 
6/28/93 29.0 4.4 2.0 2.1 
7/02/93 26.0 2.5 2.0 2.1 
7/06/93 28.5 5.4 3.5 2.6 
7/09/93 26.0 5.3 2.9 1.9 
7/19/93 28.0 2.2 1.1 1.0 
7/22/93 21.0 2.4 2.4 2.4 
7/26/93 30.0 
7/27/93 29.0 9.8 2.0 1.5 
8/02/93 22.0 2.7 1.6 1.5 
8/05/93 22.0 0.8 0.7 0.6 
8/09/93 24.0 1.5 1.5 1.4 
8/13/93 30.5 10.7 1.8 1.1 
8/16/93 27.0 
8/20/93 31.0 3.5 2.1 1.0 
8/23/93 27.5 1.6 1.5 1.5 
8/27/93 29.0 3.0 0.2 0.1 
8/30/93 28.0 3.1 0.8 0.5 
9/07/93 19.5 4.3 3.3 3.5 
9/10/93 17.0 5.6 5.4 5.6 
9/17/93 19.0 1.6 1.3 1.5 
9/23/93 24.0 8.0 5.1 3.8 
10/07/93 22.8 8.5 7.8 7.5 
10/25/93 24.0 17.6 10.8 10.2 
11/08/93 14.0 13.7 11.9 11.9 
Note: 
Levels of DO were measured at depths of 0 feet (surface), 
8 feet (mid-depth), and 16 feet (bottom). 
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Appendix D. Air and Water Temperatures at Deep Station, 1993 
Date Air Temp Surface Temp Mid-Depth Temp Bottom Temp 
(°C) (°C) (°C) (°C) 
4/16/93 6.0 9.9 9.9 9.5 
4/30/93 17.0 15.9 9.2 8.5 
5/01/93 16.0 15.4 12.5 11.7 
5/14/93 31.0 22.6 19.5 19.0 
5/28/93 24.0 19.3 19.1 19.0 
6/11/93 24.5 21.4 20.1 19.9 
6/25/93 22.5 25.5 25.5 25.4 
6/26/93 32.0 26.8 25.2 25.0 
6/28/93 29.0 26.2 25.6 25.5 
7/02/93 26.0 24.7 24.7 24.5 
7/06/93 28.5 26.0 25.7 25.5 
7/09/93 26.0 25.8 25.6 25.4 
7/19/93 28.0 26.3 25.8 25.6 
7/22/93 21.0 25.8 25.8 25.8 
7/26/93 30.0 
7/27/93 29.0 25.6 24.6 24.6 
8/02/93 22.0 25.4 25.2 25.0 
8/05/93 22.0 24.1 24.1 24.0 
8/09/93 24.0 23.4 23.4 23.3 
8/13/93 30.5 27.8 23.7 23.6 
8/16/93 27.0 
8/20/93 31.0 25.4 24.8 24.6 
8/23/93 27.5 24.6 24.4 24.4 
8/27/93 29.0 26.4 25.7 25.4 
8/30/93 28.0 26.5 26.3 26.3 
9/07/93 19.5 20.8 20.5 20.2 
9/10/93 17.0 20.3 20.3 20.3 
9/17/93 19.0 17.9 17.9 17.8 
9/23/93 24.0 20.6 18.4 18.2 
10/07/93 22.8 15.4 15.0 15.0 
10/25/93 24.0 13.6 12.3 12.3 
11/08/93 14.0 6.5 5.7 5.7 
Note: 
Temperatures were measured at depths of 0 feet (surface), 
8 feet (mid-depth), and 16 feet (bottom). 
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Appendix E. Potassium Permanganate Applications, 1993 
Date KMnO4 Method of application 
(Pounds) 
6/25/93 10 A 
6/26/93 10 A 
7/02/93 10 B 
7/09/93 10 B 
7/19/93 10 B 
" 10 two hours later B 
7/22/93 10 B 
"       10 two hours later   B 
7/26/93 10 B 
7/27/93 10 B 
8/02/93 10 D 
8/04/93 10 D 
8/05/93 10 D 
10 C 
8/06/93 10 D 
10 C 
8/07/93 10 D 
10 C 
8/08/93 10 D 
10 C 
8/09/93 10 D 
10 C 
8/10/93 10 C 
8/13/93 10 C 
8/23/93 10 C 
8/24/93 10 C 
8/25/93 10 C 
8/27/93 20 C 
8/30/93 10 D 
TOTAL 300 
Note: 
There were four methods of application: 
A. Spread KMnO4 thinly on lake surface from a boat. 
B. Pour granules into water just above destratifier blades, 
which pushed granules toward bottom as they dissolved 
and were then distributed throughout the lake. 
C. Place granules in plastic bucket full of holes, which 
was then dragged behind a boat throughout the lake. 
D. Dissolve granules in either warm or ambient temperature 
water and pour solution into water just above blades of 
destratifier, which distributed dissolved KMnO4 throughout 
lake. 
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Appendix F. Dissolved Oxygen (DO) Concentrations at Main Bay, 
Dog-Leg Bay, and Lagoon, in mg/L, 1993 
Date Main Bay Dog-Leg Bay  Lagoon  
Surface Bottom Surface Bottom Surface Bottom 
4/16/93 11.2 11.2 11.4 10.6 11.5 9.6 
4/30/93 18.2 6.8 15.8 5.2 17.2 13.3 
5/01/93 - - - - -
5/14/93 7.3 5.0 6.9 4.9 7.9 5.7 
5/28/93 7.6 7.0 7.0 6.7 8.1 7.4 
6/11/93 10.3 4.0 9.2 7.8 8.9 5.5 
6/25/93 2.8 2.3 2.2 2.2 3.1 2.4 
6/26/93 4.0 1.6 4.1 1.4 4.5 2.9 
6/28/93 4.2 3.6 3.6 3.7 4.6 3.9 
7/02/93 3.2 2.5 3.3 3.1 3.3 3.0 
7/06/93 4.8 4.3 6.1 3.2 5.3 5.0 
7/09/93 6.8 3.2 6.7 3.4 5.1 5.1 
7/19/93 2.7 1.6 2.3 1.8 1.9 2.4 
7/22/93 3.1 2.8 2.9 2.8 3.6 3.3 
7/26/93 - - - - -
7/27/93 9.0 3.0 4.5 1.0 7.0 5.0 
8/02/93 2.2 1.5 2.1 2.1 1.6 1.2 
8/05/93 1.1 0.9 1.0 0.8 1.2 1.2 
8/09/93 2.5 1.2 2.2 1.2 2.0 1.4 
8/13/93 11.6 2.0 13.3 3.7 13.4 3.1 
8/16/93 - - -
8/20/93 3.4 2.7 3.6 2.1 3.2 2.6 
8/23/93 1.8 1.7 1.8 1.1 1.8 1.9 
8/27/93 2.0 0.4 1.8 0.1 1.4 1.2 
8/30/93 3.6 0.9 2.6 0.5 2.6 2.5 
9/07/93 5.1 5.1 4.2 3.6 4.6 4.3 
9/10/93 6.6 6.6 5.4 5.7 6.0 4.6 
9/17/93 1.8 1.8 1.6 2.0 2.0 4.6 
9/23/93 7.0 6.8 7.1 4.8 6.8 5.5 
10/07/93 8.7 8.6 7.7 7.0 7.9 5.2 
10/25/93 12.6 12.7 21.0 11.5 13.0 11.1 
11/08/93 13.3 12.9 13.9 13.2 13.5 13.1 
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